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[fflttflJjtattH] 

m#mi ] (a) mm.&mtet, 

(b) mmmt. 

(c) h7y^^e^t5f:^CT«ftr*K-7 p l 

[f**g(2] MESS**, K-^snfc^yavtttf 
[MM 7] BuiEatR^, T-**^-f%^t*mmt 

[»#*8] fKrEXK#* t»«rtt5^i:«:»»i:t 
[»*«9] ME K-^**Ufc5/ y ^ Vl^gotM 

^titftt*fi^^l:tt5Ci:^»i:t5, If* 

[»3fcJBi i] ffiE^y a^JirtoTOiB3F*Hfc««, hue 
t*#*5fcE*W>^'<>r;*. 

^^^p^^a-^u iME*mtt*^3> 
(HrEXKfcfflB h7 y^^Sri*Wfc««tr^si 

[IS*3gl4] ffiEStEtf. *^^tfpl^y 



(2) »|?1 0-2 0 9 4 6 8 

2 

[MMi 5] AMBStKtf, 7Vf^y, t*, 
7^^^nf^^/^tL, WEtM***^* K 

t»**i e] (a) mm&&tiit, 

(b) *fe»S^ 

(c) ^ttftt-K^S^ »loh7^^33J:rr 

(d) Ifimig 1<D b^lsisX? tm&$g2<D h7>^ 
*£0>ffflo#St#y 

(e) ME K-^**tfcS/» a^JI^&tnEStK^BV 

^ [IS**1 9] SUIESKD h7^^^h7^^ 
U KtlUmm.&x* y Kj&MIMB h7^^* 
#t B* Ltttlt 5 r t»« 1 1 5 , B*«l6|: 
E^CDv^^.** 
[ft#*g2 0] itlBmico h7^^ 
U iffE** s> K^ffJE h7^^*#^l 
5*«fc**fcLT^S ^ ir*4**£-f-5, 1***1 6 tcE 

I»*5i2 2] we co K-^^ttfc^y *>m&m^x 

[l»#«2 3] MEflttttJiat, IWE*««:;**5/ Kco 
-^^4rMffiUrc^^^-rr ^4:4#m^-r^lt5RJS2 2 

[1**912 5] JWE*«tt*«*r-^*:*L, ifJEJH 
1 <D V vl/isTsffr p f tt^F E T&^fU tfiUM 2 

tflCftjEp ^V^/lsF ET^itllBnf t^^FET^, 

-^«:(»Er-^«c««»^*aEr5c:i:Sr4*«i:r 

[ll*«2 6] t»E*«tt*«3ft««»**L, StJlB^l 
5^? Oh^^^^iSpf t^FETitU fitjE^2cO 



(3) 

3 

*ll 6 {CfS^Ox/^ *o 
[0 0 0 1 ] 

[0 0 0 2 ] ^ 

^ ^tttB £ £ * * -T'hMit b fc^/* ^ ^ SrSMfti" 

^-^fco so i^oiat /^^«^M#Hiia^ 

[0 0 0 3] 7-l^W*^1»ft«>JES^«T?W:, 

[0 0 0 4 ] SO I»Xttl|IFO«««fttt*Ofllff»t 
13, -< V-*y (Iwamatsu) (O^HWWIS 5 2 9 4 8 2 1 40 

[0005] ^^fy> (Tyson) ffiOTfcHIWfFjB 5 14 

5 8 0 2tii, »Mll:Et*nt 
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[0 0 0 6] # > (Kang) ffiO^SWffjg 5 2 8 6 6 7 

[0 0 0 7 ] Ld*b^tib«>T0fT4fctt, f/^^Mo 

[0 0 0 8] 
[0 0 0 9] 

Tta^^^F^^r- K-^Lti/y ^^mt. is v 

[ooio] *»WoitJp<Dl»«tJ:jx«, ^mttSIS 

^J;^ 2 <7) ^y^^^Mt^v/y = 
mi co h7>^^^f 2« h 7 ^*^0> 

[ooii] *JS»«-ewt, 

•^DnylKir, *ff»*h7^^ (FET) 
5o J: LiM»«T?ttc, *«93tt, Sill? off 

LfcS«**Jtf-*-5. **ffi**i«t*JR (Vd 

[0012] *»wfc.ts*, m^^^s^b 

^>o ^ ogft ^S^^Hitt^ ^ ^ K ^to TIT 5 : ^ 
#T-#6o — JttlcaiWtt^^y Ktt, Ti?Tr4*f • is}) 

^^mfrhmMmzn^xmxf. ^<or^^m<. 

[0 0 13] SO I«*fcfcfcfctt*OjDXttW*r, x 



5 

[0014] *fei»JBtt> y7#*<4^ 
*>sv>ttt^7 i y ^*5j:trL#t^o»»^jer 

[0015] 

^FttW* K— ^Lfc^y ^yg^ 5> K£*r 

[0 0 1 6] *»KH\ »*#fcJB»Ofc 

^/^jafcjsjfl-e**. **»iDiiciP]<«>b 

^^«l:so i3DXSfff£ £ tlcftfflfS^i:^ 

[0 0 17] MM^LT, «/y3VS*i 2*r«ttfi 

LTjfejftJB 1 4Sr^ja+S (Hi) o *>kt$>S#6Jft«# 
ttfflT?*5*«, #SL^ffrfr4fefc LTZift^y =V 

(Si 0 2 ) 36«fcff^nS 0 Si0 2 lt 
t HllX10 18 atoms/c m 2 ^^T^ zn — /n(C 
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jWHRLT, ff£#0. 2-0. 7 am, #4 L< 0 . 
5^m(7)teSIS:^t5 0 H^IC, ©£#0. 1-4 
Mm, #*L<ttO. 2 m m<7}T ? T * 7 • y ^ V® 

1 6SrJgj*£-£5. Sffil 2 0 §£#J6 

2 5 tf mt^5c Tt'T^? ■ 3^14, v-y 

-/U L T 3 J8 ffl Tg B B B flttt SrSSE^J * * £ <fc o T 

BMtW*£tr. xBMk^yav (sio 2 ) ft, ffi^fr 
[0018HS12 tt-«»-i»fttt-e*> 0 > t-j* 4 
812^ -r&JbfeSKi 2 *>*»fc 

[0 0 19] 'ftyaAtt, li^tyf^-h/^f: 
^lxio 16 ~3xio 21 US-=K fftl<ttfi5Xl 

o 19 -i x 1 o 21 ^T-^^-r^s«r^^"r^c k— 
t'^^T^, ^x-A^ga^o. oi~o. i#- 

*W, »*u<tt2^-A/sp**w^»«:«:*r-rsr. 
[0020] ^»Ai8t f&i*5£ 

a (12), 7thi/^h^u 

y 3.-^1 8 ^y x-A^Spi^W7t h 

hirsts**. &^r% #$s#y Art^fltm 
Ifc/^r^^ • v-y 3y^s/fy^l:J;oTi*t 

y ayfcrnft^y nyolfcil 1 4^^^^^^ 

[0 0 2 1 ] ^t^, ^fr h^y^^^©^ h 
6Ci:^T^5 0 ^C07^^(C, 7thyy/77^-v 
*^£rf&:£U XBft-ffc^y 2 0 A*5ctU ? 2 0B4^ 

o^^^ii^coKitxm^^orr^T 1 ^ ^ • v-y 3 

yillMtS (13) o mtmz 0 A^ctt/2 OB^r 

-r**3fe9 oot-i loot, ^2 o^rfl 



T 

[0 0 2 2 ] h 9 - hSrS5***S 

J;t/20 B£r?SoT&)2 0 0 0^"^^^ h n— A<7^£ 

left*** 5. r*>tt»fc*fc, «ww*3niiife, «*. 
y$ry-^ • L»7 0 ott tT5 cvd/^ 

[ 0 0 2 3 ] #c^r-, t^S^*- h U'S?* h «:tt#$ 
:M/^-war, 7t?y >>y nyi^b^ h 

{C, l^v'y3>'i2 0Afci:t/2 0B^^lTl 

6) o roaAv^^iaot, nI*fcW:pI>ft> 
^rSALT, Bl<£> h7>^^ 2 5 ACOy— *1SWc:te 

7) o ftfc:::<£>ia*»$igLT, S2^)h7^^ 
2 5B^aA«8, t4t>t>, y-^«*3 0 A*5«tr/ 
KW>*«3 0BS:»at5 8 

[0024] f lOh 2 5 ASfctt* 2 tf> h 

7>^^ 2 5 Bcoy— Ku^y^rMtSi 
T'-^ynyi 6 Ajoj:i/i 6Bi:r ggfb^yy 

[0 0 2 5 ] Bftlcifcotli, £0»#«ltttWc, h 

7^^*#3 2 A*5J:^3 2 BIC^LT^SICP^ 

*m^^^ y K3 4^-c6^sr tizttzm 

mz&x- h 7 y^^*#«g^tt5 (89, Hi 
o) 0 ^<DXJ6««-ei4, Mtt^^y Kfi, h7^^ 

[0 0 2 6 ] h7>^^'7/^^$:MU:tfl 

B^I^|otttfH5:^^5o ^3 6 
13, ^'<>T;*«:ft*fl:i-5«f&*r*"U ^W^&mft 

So 

[0 0 2 7 ] ^Sr-r*^ Lt, SLmtt** 

5/K34 (19) e 7s* y K3 4 13, T^T 

-r^ • v-y ^yirti^^titf/^^2 5 A<r>y- 

*£StRl 2 fcOllt*|«t5i*tt5. **s>K3 

4i3iifif, ^v^*^, t/i^~£a, «*fcf3K- 
^ * y a > ft if *> b * s *m*m ft^tr - 
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ffl^r, -3«03Bjew*fctt*ai«wft3iy^+^h*: 

[0 0 2 8] fem-tZ^y^-r^ H3, #»iRtt-W»o 
13, ItRl 2if^^2 5A^«ri««lc««t5 0 

w fcjfcjfftw*, antf3tti W m^^^r% £«rtW£ 
LT««fc*«w-s oc^ts: £ £ (Hi 

[0 0 2 9] mm&Xfy K3 4»©BP*»*Lt 

20 Prtfc**-*" 5. CVD*fctt^/<y^y 

v ^ { c J: o r BH p t c =f > 7 * — -r B t > T t> «t ^ o 
[0 0 3 0] *^KoSUO||Jfe^Sg^t3, h^>v^^ 
##3 2A£**s>K34 ^(7)^^^-5Tfg(c-rs«±: 5ft 
:£i£T*, UW&*$ y K3 4t»*tSC £2*t-££ 
(810) 0 *«Btfc£03feHtfg1»rt:, *5 

[0 0 3 1] Mroflfll, WSJiTJ^-^Ht, 

[0 0 3 2] ^^iU, **Wo«ja^B8LT6lT 

[0033] (i) u> atrnttxtsj:. (b) mmm 
■^L^^y aismt. (d) miB^y svjBfciwiBSS 

^ (2) miBXtR^, K— ^Sixfe^y avSr^tfr fc«r 

¥?mt-rzs ±is (i) \z.mm<ny*'<-( *o 

(3) miBMKJI^. isV =t^mtm$:£tfZbi:¥fm 
t-fZ, its (i) (cfsi^f/^^o 

(4) me hy^^^Mtl, StJ 

r:^«r4#«ii-5. ±e (D ^e*^/^^, 

(5) fftish7y^^^h7y^^*#«rti, m 

y KfclWB h7y^^*ft**ftttic«»LT 
t^r _hB (l) i^IS®o^/^^ 0 



9 

t-TZ>, ±f5 (4) 4fcttJilB (5) tcSESSOT^M 

(7) miBXts^. T-**^-fz>^t*mwb-fz>, 

±15 (1) fcE**^'^ 

(8) WEKfiW*, m«*#-*-5ci:*4#fKtrs, ± 
15 (1) (^85ttO^/<>r^o 

(9) SfJfS K-7 p ^tLfrv'i; nyg^gotM^^ 
^Ilr^icft^ri^f^tS, ±15 (1) 

(10) fflrEttttttJ!**. 1fflE*«4;**3> 
^ffiU^^Sfr^^fttS, ±15 (9) lc|5 

(id wEs^y 3^Jirt«>mnB^»«fc*, mts^g 

^SML^^^^^i^fS, ±15 (1) *feWt±|B 
(5) Mfsa^^-f ;*„ 

(12) mestK^. y>\ rm^, t^t&^u^ 

^tfp^ + ^uSr^ru miaaMtt;*** Kj9*, WES 

ti£<?:-f£> ±15 (2) tciSttOvW*. 

(13) MEXtS^, *!?*^tPpIK-/OhfF 

±15 (2) |Cf5ttCD^/<^^o 

(14) ffllBSK^, *J*«r4tPpaK-/OhtfK 
— :7**lT^5C£* * fcWclffiEh 9 #p 

5, ±15 (2) IcEtto^/M;*. 
(i 5) Wlte£«a*, rv^>\ t*, y >\ *5j:u« 

»«i:tS, ±15 (2) (cfs^co^/^^o 
(16) (a) (b) MM*, (c) 

h^y^^^Mt^^y^yi^ (d) jwiswi 

CD h7 V^^^iffjf5^2<D h7^^^M^I 

#y^-^£, (e) miBK— T^snfc^y 3^Ji*»b 
ttjf5S«icm^5^m^^ * $> k t *#-tz> z t 

( i 7) tfjisxsa*, hwshfc^yayt^tfct 

&4#1»£-*-£±f5 (16) KE*0>7*'<>f;*. 

(is) mcifeakJi^. -K^^y 3>*r^tpr^*w 

±15 (16) [C|5»C07V<>f 
(19) B8ESBKO h7>^^* h7^^*M 
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&LXtiLU'tZZt&&®Lt-rZ>, ±15 (16) tC|5® 

(2 0) ffiUmi h JlsifXf-fr h 7>^***:#S: 
tU fltJf5^^ jy FilTOE h 7>^^*»^mft»«C 
«*Lr^5Ci*»«tt5, ±15 (16) fcE*<& 

(2 1) <WE^^ jx Kj&s, ^^T^Sr^tf^fcSrl* 
t&^-TS. ±15 (19) *fctt±E (2 0) {zUm<D^ 

jo (22) mm<DF—7£nitisv=>>m&9^xMj$ l £ 
tit^mws * s & k s ^ & *4*« * -r * , ±ts 
(i6) \z.mm<7y"r'<->< *o 

(2 3) MEfllSM^, l»E*«tt^^2/ K©-«» 
*»aLfc*3^+£fc*:4$»i:-r*J:E (2 2) fcE 

(2 4) WE*l o h 7^^^*«*t5#iE'>!) a 
^*rto»E^*l»3a«, <WEI6««i:«*Uftt^t* 
4*» ±15 (16) *fctt±E (2 0) KE*o 

^ (2 5) fflE*«f4S4E^r-^*r*L, (WEfSl^h 
7y^^*Spft^FETS:tU fllSf 20h7 

f5p^-t^/UF E T^WEnft^FET^ SMb^ 
9 a y a - At J:o t»**lir*3 D , t»E 

s> StEnft*^FET©y^Srffl 
ET-^K:«*WUi»«^«n^«:4»«i:r5, ±12 
(16) fcE*^'***. 

(2 6) ffiE«*ttX«^**«r«rL. WiUm I <Db? 
y^^^pf-t^FET^tl, mtZMzcohy^ 

30 ^^^nft^FET^ftS^^, fcfctffcffJE 
pft^FETtlfEnf^FET^ tfb^ L> 

^><d#m#v ~-Mz£^TftM£tiTi6*) . mum 

mtt*^s>K#, WEpf t^FET(7)y-^S:fl9E 
m«^m*»fc*«i-5c!:*:4#«i:'*-*, ±15 (l 
6) ME**^'^;*. 
(2 7) f lolftt^^^ Ms J; 2 

yK^rtL, sfrE^i ^>h7^i?^ mmm<om 

KfcJ:-3riWrE*«lc«*W«w««S*iri3 
19, DtiE*20h7y^^^ #JI5^2(7>^mtt^^ 
40 * K*cJ:oTiWEX«fc«ftWlc*«*^r^5r i:* 
±15 (16) lcE«^f/U^, 

[eii] *mm<o— mm&mizxz* soif/<^i 

[12] | 1 Lt S O I f/M 1 l:^< 

[03] H l Lfc S O I f/<>f ^«rtoH 2 IcM < 

* r — ^ co ii a p wf m m r- &> o 

[B4] H 1 l-^Lfc SO I ^'"W^^fiS^E! 3 lOH«< 
50 XT' — W&JNWrffimT-fo&o 
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[0 6] H 1 {C^L/c SO I T'<<< Xj&f$.<Dm 5 {CjBt< 
[17] #*Wfc:«fcS, Hi^^lH6^ttSO I 

[0 8] #«9!fcJ:S, Bi4^lB6l:/7ltSO I 

[010] **Wo-ft#**»tt^S<5< . ^Utt* 
[8F^<Z>iftK] 

10 ->L? 3^ . r> ^ « /n 

12 v-y ^>s^ 

1 4 teeg 20 

i6 T>? i T<<-f • ^y a^Ji 

16A r^r^^'^lla 
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16B ,7^7^'V'!l3 yg 

18 »n*ya-A 
2 o a zibmus' y 3 ^ 
2 o b nswk^ y = > 

2 2 ^y^ynyg 

22A ^yv-y^r 

22B # y is ]) 3 >-Jf 
24 A y-haUft: 
24 B 

2 5 A ^ 1 <D h 
2 5 B %2<DY 
2 6 

2 8a y zl— A 

2 8B ^tVaf#!)A^ 

3 OA V— *|R*jc 
3 OB 

3 2 A h ^ VS^* 
3 2 B h ^V^^^^c^: 
3 4 S^tt* * 5/ K 
3 6 

3 8 ii^JD^m^ii 
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2?* 22A /*- 2W 
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[07] 
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